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Summary of Tests
Wireless Router-M odel: WAP252
FCC ID: MQ4WAP253
Test Reference Results

Minimum 6dB Bandwidth test 15.247(a)(2) Complies
Maximum Output Power test 15.247(b) Complies
Radiated Spurious Emission test 15.205, 15.209 Complies
Power Spectrum Density test 15.247(d) Complies
Power Line Conducted Emission test 15.207 Complies
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1. General information

1.1 Identification of the EUT

Applicant
Product

Model No.
FCCID.
Frequency Range
Channel Number

Frequency of Each Channel

Type of Modulation
Rated Power

Data Cable

Power Cord
Sample Received
Test Date(s)
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: AboCom Systems, Inc.
: Wireless Router

: WAP252

: MQAWAP253

: 2412MHz ~ 2462MHz

: 11 channels
1 2412MHz, 2417MHz, 2422MHz, 2427MHz, 2432MHz,

2437TMHz, 2442MHz, 2447MHz, 2452MHz, 2457TMHz,
2462MHz

: DSSS, OFDM

: 230Vac, 50Hz with adapter (Model: MWD-1200800E)
: R}45 UTP Cat.5 3meter x 2

- N/A

: Apr. 20, 2005

: Apr. 29, 2005 ~ May 4, 2005

A FCC DoC report has been generated for the client.

1.2 Additional information about the EUT

The EUT is a Wireless Router, and was defined as radio and telecommunications terminal

equipment.

We verified that WAP253 is series model to WAP252 (EUT), for these models are identical in

hardware aspect, and the different isin memory size.

For more detail features, please refer to User's manual as file name “Installation guide.pdf”
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1.3 Antenna description

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
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a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

AntennaGain
Antenna Type

: 2dBi max
: Dipole antenna

Connector Type : Reverse

1.4 Peripheral equipments

Peripherals Manufacturer Product No. Seria No.
Notebook PC DELL PP0O2X 8Y210A04
Notebook PC DELL PPO5L CN-0G5152-48643-498-6810
Notebook PC IBM R51 99XML 12
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2. Test specifications
2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section §
15.205 §15.207 §15.209 §15.247 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT was supplied with adapter and run the test program “MP_TEST.exe” under
windows OS, which provide by manufacturer.

During conducted emission test, the EUT was in normal communicating with IBM Notebook
PC. Whilein other test, it worked in the status of continuously transmitting.

With individual verifying, the maximum output power were found at 11Mbps data rate for
802.11b mode and 54Mbps data rate for 802.11g mode. The final tests were executed under
these conditions recorded in this report individually.
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2.3 Test equipment
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Equipment Brand Frequency range Model No. I ntelr\';glf ID| N eS;tCéaJ '
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 04/13/2006
EMI Test Receiver | Rohde & Schwarz | 20Hz~26.5GHz ESMI EC317 07/14/2005
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 07/13/2005
Spectrum Analyzer | Rohde & Schwarz 20HZz~40GHz FSEK 30 EC365 10/18/2005

Horn Antenna EMCO 1GHz~18GHz 3115 EC338 | 08/16/2005
Horn Antenna SCHWARZBECK | 14GHz~40GHz BBHA 9170 EC351 07/08/2005
Bilog Antenna SCHWARZBECK | 25MHz~1.7GHz | VULB 9160 EC368 05/20/2005
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 4/13/2006
Pre-Amplifier MITEQ 26GHz~40GHz 828825 EC374 1/28/2005
PO\\//VV;:/Ib:tnecrl lpg.eanksor Anritsu 100MHz~18GHz l\lcll,&ZZA;l%?LAAz/ EC396 10/18/2005
Controller HDGmMbH N/A HD 100 EP317-1 N/A
Antenna Tower HDGmbH N/A MA 240 EP317-2 N/A
Turn Table HDGmMbH N/A DS 420S EP317-3 N/A
LISN Rohde & Schwarz 9KHz~30MHz ESH3-Z5 EC344 | 01/14/2006

Note: The above equipments are within the valid calibration period.




FCCID. : MQ4WAP253

3. Minimum 6dB Bandwidth test

3.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

23
60 %
1023 hPa

3.2 Test setup & procedure
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The minimum 6dB bandwidth per FCC §15.247(a)(2) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth set at
300kHz, and the SPAN>>RBW. The test was performed at 3 channels (lowest, middle and
highest channel). The minimum 6-dB modulation bandwidth isin the following Table.

3.3 Measured data of Minimum 6dB Bandwidth test results

Test Mode: 802.11b(DSSS M odulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit

1 (lowest) 2412 10.14 500kHz

6 (middle) 2437 10.18 500kHz

11 (highest) 2462 10.18 500kHz

Test Mode: 802.11g(OFDM Modulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit

1 (lowest) 2412 15.55 500kHz

6 (middle) 2437 15.27 500kHz

11 (highest) 2462 15.27 500kHz

Please see the plot below.
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Test Mode: 802.11b(DSSS M odulation) operating mode

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.01 dB VBW 300 kHz

31.2 dBm 10. 14028056 MHz SWT 5 ms Unit dBm

31.2
TT.Z2 g UTTsé¢t YolrT717] ~0l. 15 dBm A
2.40692886 GHz
REIAED -0/.01 dB

20 0. 12028056 FAZ

V2 [T1] 6l.31 dBm

2.41266|132 GHz
10

1 1
ol 0 3t dAg Wj \, ';‘\m\“"

-10 W "
ZDuf/ \\m
-30
-40
-48.8
Center 2.412 GHz 2 MHz, Span 20 MHz

Comment A: B6dB bandwidth at chl (EC365) 802.11b
Date: 28.APR.2005 15:16:13



NZaz.4 ETL SEMKO

FCCID. : MQ4WAP253

Report No.: EME-050365
Page 10 of 47

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 0.69 dB VBW 300 kHz
31.2 dBm 10.18036072 MHz SWT 5 ms Unit dBm
31.2
TT.Z2 gb UTTs¢t YolrT717] —0l.84 dBm A
2.43188878 GHz
Al |LT1] 0[.69 dB
20 0. 18036072 MHz
V2 1IT1] Bl. 45 dBm
2.44010B21 GHz
10 5
okl 0 4B dRo NM&MW i
-10 J'
ZDV// \\“
-30
-40
-48.8
Center 2.437 GHz 2 MHz, Span 20 MHz

Comment A: B6dB bandwidth at chB (EC365) 802.11b
Date: 28.APR.2005 15:17:42
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Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 1.51 dB VBW 300 kHz
31.2 dBm 10.18036072 MHz SWT 5 ms Unit dBm
31.2
TT.Z2 g UTTsé¢t YolrT717] —11.03 dBm A
2.45688878 GHz
REIAED 1.51 dB
20 0 TBO3E0 72 TRz
V2 [T1] 71.02 dBm
2.46145B92 GHz
10 5
WMWW 1
o1 1.0p dBn—— o .
-10 i
ZD/ \1
-30
40
_48.8
Center 2.4B2 GHz 2 MHz, Span 20 MHz

Comment A: BdB bandwidth at chl1l (EC365) 802.11b
Date: 28.APR.2005 15:18:51
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Test Mode: 802.11g(OFDM M odulation) operating mode

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -1.32 dB VBW 300 kHz
31.2 dBm 15.55110220 MHz SWT 5 ms Unit dBm
31.2
TT.Z2 gb UTTs¢t YolrT717] —5|. 40 dBm A
2.40424449 GHz
Al |LT1] -1[.32 dB
20 15.55110p20 MHz
V2 1IT1] 0[.63 dBm
2.41698898 GHz
10
2
D Il 'y 4 PY
T O N VLT L
I I g AL AL N iarevair
. U VUJWWU V Uu \\l uuvvu\ o uvv\l h’\
;. A
|
-20
—BDNNP \\
-40
-48.8
Center 2.412 GHz 2 MHz, Span 20 MHz

Comment A: BdB bandwidth at chl (EC365) 802.11g
Date: 29.APR . 2005 15:25:38
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Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.95 dB VBW 300 kHz
31.2 dBm 15.27054108 MHz SWT 5 ms Unit dBm
31.2
TT.Z2 g UTTsé¢t YolrT717] ~51.92 dBm A
2. 429361473 GHz
REIRER —0l.95 aB
20 5 27052108 Az
Vo [[T1] 1. 10 dBm
2.43201p02 GHz
10
2
0 1 Y q n 1 A P
[ 01 4, M/Jl,mﬂ Af\l\A //\j A Anl\]\_/\ufw\.n/\{\r’\/mj&v/\.« /\
\ U‘UVUV UUU\[ U UUUUU P\
-10
|
-20

—BDJU

cgés

-40

-48.8

Center 2.437 [GHz 2 MHz/

Span 20 MHz

Comment A: BdB bandwidth at cht (EC365) 802.11g

Date: 29.APR.2005 15:22:00
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Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.38 dB VBW 300 kHz

31.2 dBm 15.27054108 MHz SWT 5 ms Unit dBm

31.2
TT.Z2 gb UTTs¢t YolrT717] ~5].98 dBm A
2.45436473 GHz
Al |LT1] -0[.38 dB

20 5. 27054108 MHz

V2 1IT1] 11.31 dBm

2.45696894 GHz
10

2
D A Y q fA 1 I N
I N VO Y T T R T P Y N T
AR W R
-10
!

-20

730\/\} \\
-40
-48.8

Center 2.4B2 GHz 2 MHz, Span 20 MHz

Comment A: B6dB bandwidth at ch11l (EC365) 802.11g
Date: 28.APR.2005 15:20:25
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4. Maximum Output Power test
4.1 Operating environment
Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure:. 1023  hPa

4.2 Test setup & procedure
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The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (1.22 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middle and highest channel).

4.3 Measured data of Maximum Output Power test results

Test Mode: 802.11b(DSSS Modulation) operating mode

_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 1.22 19.23 20.45 110.92 1
6 (middle) 2437 1.22 19.54 20.76 119.12 1
11 (highest) 2462 1.22 19.76 20.98 125.31 1
Remark:
Conducted Peak Output Power = Reading + C.L.
Test Mode: 802.11b(DSSS M odulation) operating mode
. Conducted Peak Output o
crame | iy | @) | (@B e W
(dBm) (mW)
1 (lowest) 2412 1.22 21.65 22.87 193.64 1
6 (middle) 2437 1.22 21.66 22.28 169.04 1
11 (highest) 2462 1.22 21.65 22.87 193.64 1
Remark:

Conducted Peak Output Power = Reading + C.L.
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5. Radiated Emission test

5.1 Operating environment
Temperature: 22

Relative Humidity: 51 %
Atmospheric Pressure: 1023  hPa
5.2 Test setup & procedure

The Diagram below shows the test setup, which is utilized to make these measurements.

A A
ntenna
Tower
1.0~4.0m
Receiver
< > Antenna
10m
EUT
0.8m
[ ._\
Ground Plane
wireless

O
Peripherals N
[ N\ ]
Notebook PO Mo

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1IMHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz RBW/VBW) recorded aso on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, al cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level istoo low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent three meter reading using inverse scaling with
distance.

The EUT configuration please refer to the “ Spurious set-up photo.pdf”.

5.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MH2) (dBpy V/m@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refersto the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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5.4 Radiated spurious emission test data

Theradiated spurious emissions at
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Frequency(MHZz) Margin
63.950 -2.66
250.000 -4.10
250.630 -4.62
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are less than uncertainty. Thisiswithin the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

5.4.1 Measurement results. frequencies equal to or lessthan 1 GHz

The test was performed on EUT under 802.11b continuously transmitting mode. Channel 1, 6,

11 were verified. The worst case occurred at 802.11b Tx channel 1.

EUT - WAP252
Worst Case : 802.11b Tx at low channel
Frequency | Spectrum| Antenna |Correction Reading (Corrected, Limit | Margin | Antenna ';I'-:brlne
Analyzer| Polariz. | Factor Level | @3 m high angle
(MHz) | Detector | (H/V) | (dB/m) | (dBuV) | (dBuV) | (dBuV) | (dB) (m) | (degree)
33.880 QP \% 1261 | 19.65 | 32.26 | 40.00 | -7.74 1.02 262
48.430 QP \% 12.88 | 1752 | 30.40 | 40.00 | -9.60 1.16 221
55.220 QP \% 12.83 | 2055 | 33.38 | 40.00 | -6.62 1.00 256
63.950 QP \% 1149 | 2585 | 37.34 | 40.00 | -2.66 1.03 58
106.630 QP \% 8.00 | 26.53 | 3453 | 4350 | -8.97 1.05 62
250.230 QP \% 1235 | 2546 | 37.81 | 46.00 | -8.19 1.56 336
55.220 QP H 13.77 | 1266 | 2643 | 40.00 | -13.57 | 4.00 168
106.630 QP H 10.03 | 23.04 | 33.07 | 4350 | -1043 | 3.88 155
140.580 QP H 13.26 | 16.16 | 2942 | 4350 | -14.08 | 3.69 241
170.650 QP H 13.38 | 1645 | 29.83 | 4350 | -13.67 | 351 258
197.810 QP H 10.88 | 18.34 | 29.22 | 4350 | -14.28 | 3.30 333
250.000 QP H 1262 | 29.28 | 41.90 | 46.00 | -4.10 2.65 62
Remark:

1.Corrected Level = Reading Level + Correction Factor
2.Correction Factor = Antenna Factor + Cable Loss
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The test was performed on EUT under 802.11g continuously transmitting mode. Channel 1, 6,

11 were verified. The worst case occurred at 802.11g Tx channel 1.

EUT : WAP252
Worst Case : 802.11g Tx at low channel
Frequency | Spectrum| Antenna |Correction Reading (Corrected Limit | Margin | Antenna 'IT:gIne
Analyzer| Polariz. | Factor Level | @3 m high angle
(MHz) | Detector | (H/V) | (dB/m) | (dBuV) | (dBuV) | (dBuV) | (dB) (m) | (degree)
33.850 QP \% 1261 | 2053 | 33.14 | 40.00 | -6.86 1.02 108
55.220 QP \% 12.83 | 21.65 | 3448 | 40.00 | -552 1.00 360
63.950 QP \% 1149 | 20.75 | 32.24 | 40.00 | -7.76 1.01 221
88.000 QP \% 764 | 1371 | 21.35 | 40.00 | -18.65 | 1.01 251
106.630 QP \% 800 | 26.73 | 34.73 | 4350 | -8.77 1.04 269
250.020 QP \% 1235 | 2499 | 37.34 | 46.00 | -8.66 1.54 255
55.220 QP H 13.77 | 1295 | 26.72 | 40.00 | -13.28 | 3.85 148
88.000 QP H 8.21 945 | 17.66 | 4000 | -22.34 | 3.65 254
106.630 QP H 10.03 | 2416 | 3419 | 4350 | -931 3.57 274
140.580 QP H 1326 | 1695 | 30.21 | 4350 | -13.29 | 3.62 36
171.620 QP H 1325 | 17.17 | 3042 | 4350 | -13.08 | 3.88 225
250.630 QP H 12.62 | 28.76 | 41.38 | 46.00 | -4.62 3.00 16
Remark:

1.Corrected Level = Reading Level + Correction Factor
2.Correction Factor = Antenna Factor + Cable Loss
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Frequency | Spectrum| Antenna | Preamp |Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Analyzer | Polariz. Factor Level @3m high angle
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (m) (degree)
4824.00 PK \ 36.07 | 4164 | 5241 | 57.98 74 -16.02 | 1.01 106.00
4824.00 AV V 36.07 | 4164 | 3747 | 43.04 54 -1096 | 1.01 106.00
4824.00 PK H 36.07 | 4164 | 52.04 | 57.61 74 -16.39 | 1.63 | 305.00
4824.00 AV H 36.07 | 4164 | 37.26 | 42.83 54 -11.17 | 1.63 | 305.00
Remark:
1. Corrected Level = Reading + Correction Factor Preamp

2. Correction Factor = Antenna Factor + Cable Loss

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level. (

Noisefloor levd is:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV

14GHz-26.5GHz; 39dBuV

For AV:

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV

14GHz-26.5GHz: 28dBuV
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EUT

- WAP252
Test Condition : 802.11b Tx at channel 6
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Frequency | Spectrum| Antenna | Preamp |Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Analyzer | Polariz. Factor Level @3m high angle
(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (m) (degree)

4876.00 PK \% 36.07 | 4164 | 556 | 61.17 74 |-12.83 | 1.01 | 108.00
4876.00 | AV \% 36.07 | 4164 | 39.72 | 45.29 54 -8.71 | 101 | 108.00
9748.00 PK \% 3428 | 4844 | 41.12 | 55.28 74 | -18.72 | 1.01 23.00
9748.00 | AV \% 3428 | 4844 | 27.36 | 41.52 54 |-1248 | 1.01 23.00
4876.00 PK H 36.07 | 41.64 53 58.57 74 | -1543 | 1.96 | 318.00
4876.00 | AV H 36.07 | 4164 | 3844 | 4401 o4 -999 | 196 | 318.00

Remark:

1. Corrected Level = Reading Level + Correction Factor Preamp

2. Correction Factor = Antenna Factor + Cable Loss

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuv

14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuvV

14GHz-26.5GHz: 28dBuV
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EUT - WAP252

Test Condition : 802.11b Tx at channel 11

Frequency | Spectrum| Antenna | Preamp |Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table

Analyzer | Polariz. Factor Level @3m high angle

(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (m) (degree)

4924.00 PK \% 36.07 | 4164 | 5847 | 64.04 74 -9.96 1.02 72.00

4924.00 AV \ 36.07 | 4164 42 47.57 54 -6.43 1.02 72.00

4924.00 PK H 36.07 | 4164 | 5557 | 61.14 74 -12.86 | 1.64 | 308.00

4924.00 AV H 36.07 | 4164 | 40.11 | 45.68 54 -8.32 1.64 | 308.00

Remark:

1. Corrected Level = Reading Level + Correction Factor
2. Correction Factor = Antenna Factor + Cable Loss

Preamp

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

Noisefloor levd is:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuv

14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuvV

14GHz-26.5GHz: 28dBuV
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EUT - WAP252
Test Condition : 802.11g Tx at channel 1, 6, 11

Test Resullt:
No spurious emission was found above the spectrum analyzer’s noise floor.
The noise floor are listed as below:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuVv
14GHz-26.5GHz: 28dBuV
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6. Power Spectrum Density test
6.1 Oper ating environment

Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

The power spectrum density per FCC §15.247(d) was measured from the antenna port of the
EUT using a 50ohm spectrum analyzer with the resolution bandwidth set at 3kHz, the video
bandwidth set at 10kHz, a span of 1.5 MHz, and the sweep time set at 500 seconds. Power
Density was read directly and cable loss (1.22dB)/externa attenuator (10dB) correction was
added to the reading to obtain power at the EUT antennaterminals. The test was performed at
3 channels (lowest, middle and highest channel). The Power Spectral Density measured result

isin the following table.

ETL SEMKO

6.3 Measured data of Power Spectrum Density test results

Test Mode: 802.11b (DSSS Modulation) operating mode

Report No.: EME-050365
Page 24 of 47

Frequency | Power spectrum density Limit

Channd (MH2) (dBm) (dBm)
1 (lowest) 2412 -1.78 8
6 (middle) 2437 1.17 8
11 (highest) 2462 -2.32 8

Test Mode: 802.11g (OFDM Modulation) operating mode

Frequency | Power spectrum density Limit

Channel (MHZ) (dBm) (dBm)
1 (lowest) 2412 -8.36 8
6 (middle) 2437 -7.71 8
11 (highest) 2462 -6.94 8

Please see the plot below.
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Test Mode: 802.11b(DSSS M odulation) oper ationg mode

Report No.: EME-050365
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -1.78 dBm VBW 10 kHz
31.2 dBm 2.41506864 GHz SWT 500 s Unit dBm
31.2
TT.2 B Offsét Y [T1] 1 78 dBm 2
2.41506PB64 GHz
20
10
FD1 8 dBm
0 1
-10 |
-30
-40
-50
-60
-68.8
Center 2.415747495 GHz 150 kHz/ Span 1.5 MHz

Comment A: Power spectrum density at ch 1
ATT=10dB CL=1.22dB (EC3B65) 802.11b
Date: 29.APR.2005 15:43:48
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl 1.17 dBm VBW 10 kHz
31.2 dBm 2.43800551 GHz SWT 500 s Unit dBm
31.2
TT.2 B Offs¢t Y [T1] 1 17 aBm 2
2.43800p51 GHz
20
10
D1 8 dBm

T G il W e T

-20

-30

-40

-50

-60

-68.8

Center 2.438022044 GHz 150 kHz/ Span 1.3 MHz

Comment A: Power spectrum density at ch B
ATT=10dB CL=1.22dB (EC3B65) 802.11b
Date: 29.APR.2005 15:41:49
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -2.32 dBm VBW 10 kHz
31.2 dBm 2.46300251 GHz SWT 500 s Unit dBm
31.2
TT.2 B Offs¢t Y [T1] 2 32 aBm 2
2.46300p51 GHz
20
10
D1 8 dBm

L el o T

-20

-30

-40

-50

-60

-68.8

Center 2.463022044 GHz 150 kHz/ Span 1.3 MHz

Comment A: Power spectrum density at ch 11
ATT=10dB CL=1.22dB (EC3B65) 802.11b
Date: 29.APR.2005 15:42:50
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Test Mode: 802.11g(OFDM M odulation) oper ationg mode

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -18.58 dBm VBW 10 kHz
31.2 dBm 2.409438048 GHz SWT 500 s Unit dBm
31.2
1T.2 @B Offsétl vilrT1] _19[.58 dBm ;
2.40849048 GHz
20
10
D1 8 dBm
0
-10
1
-20 b.|

30 /\[\ [ NN /\/\/\/\/V\A /\/,\r\/\ (N T WLTA

il PV O R TR

-40 — UUV

-50

-60

-68.8
Center 2.408484389 GHz 150 kHz/ Span 1.5 MHz

Comment A: Power spectrum density at ch 1
ATT=10dB CL=1.22dB (EC365)
Date: 29.APR.2005 15:38:58
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -18.93 dBm VBIW 10 kHz
31.2 dBm 2.43070391 GHz SWT 500 s Unit dBm
31.2
TT.2 gB Offs¢t vYil[T1] _18[.93 dBmE
2.43070B31 GHz
20
10
D1 8 dBm
0
-10

A Laa L i MmN
A L I T A
U”U U

-40 u

-50

-60

-68.8
Center 2.430687375 GHz 150 kHz/ Span 1.3 MHz

Comment A: Power spectrum density at ch B
ATT=10dB CL=1.22dB (EC365)
Date: 29.APR.2005 15:37:53
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -18.16 dBm VBIW 10 kHz
31.2 dBm 2.45948747 GHz SWT 500 s Unit dBm
31.2
TT.2 gB Offs¢t vYil[T1] _18l. 18 dBmE
2.45948[/47 GHz
20
10
D1 8 dBm

::/\/\M LA /J\Jlf\/\ /\/\/\/\ AN YA
LA A VA0 7 LR A A

-40 V

=
—]

-50

-60

-68.8

Center 2.45849488 GHz 130 kHz/ Span 1.3 MHz

Comment A: Power spectrum density at ch 11
ATT=10dB CL=1.22dB (EC365)
Date: 29.APR.2005 15:36:30
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7. Emission on the band edge §FCC 15.247(C)

In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF
conducted or aradiated measurement.

Please see the plot below.



NZaz.4 ETL SEMKO

FCC ID. : MQ4AWAP253 Report No.: EME-050365
Page 32 of 47

7.1 Band-edge (Conducted method)

Test Mode: 802.11b (DSSS M odulation) oper ating mode

Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -32.02 dBm VBN 300 kHz
31.2 dBm 2.39931864 GHz SWT 10 ms Unit dBm
31.2
17T.2 gB Uffs¢t v3[[T1] 32,02 dBm A
2.39931B864 GHz
20 S e
2.41270p41 GHz
0 V2 IIT1] -32].06 dBm
WDDD GHz
0 kl\ll \k-'\
-10 }dﬁy
D1 -13.18 dBm ﬂj

ii 17
Il

-50

-60

-68.8

Center 2.4 GHz 4 MHz/ Span 40 MHz

Comment A: Band-edge at chl (EC365) 802.11b
Date: 29.APR. 2005 15:29:41
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Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -43.15 dBm VBW 300 kHz
31.2 dBm 2.48512325 GHz SWT 15 ms Unit dBm
31.2
TT.2 B Offsé¢t v3([71] _23[. 15 dBm ~
2.48512325 GHz
20 4T A 06—&Bm
2.46107615 GHz
. 4 V2 |[T1] ~44|.20 dBm
szU“du\ 2.48350000 GHz
LT
-10

LDl -12(.94 dBm \\

-20

|
-40 MJUVhKu*

-50

-60

-68.8

Center 2.4835 GHz & MHz/ Span 60 MHz

Comment A: Band-edge at chl1l (EC365) 802.11b
Date: 29.APR . 2005 15:31:44
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Test Mode: 802.11g (OFDM M odulation) operating mode

Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -38.55 dBm VBW 300 kHz
31.2 dBm 2.39895992 GHz SWT 10 ms Unit dBm
31.2
IT.2 gB Uffsét v3[[T1] —38l.55 dBm A
2.39995882 GHz
20 ——— e ————s
2.41703407 GHz
0 V2 [[T1] -34{.96 dBm
2.40000p00 GHz
1
-10 If
ool =190 42 dBm //
-30 N
L
- l‘w
WMWMWM
-50
-60
-68.8
Center 2.4 GHz 4 MHz/ Span 40 MHz

Comment A: Band-edge at chl (EC365) 802.11g
Date: 29.APR.20050 15:28:29
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Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -40.96 dBm VBW 300 kHz
31.2 dBm 2.50195691 GHz SWT 15 ms Unit dBm
31.2
T1.2 gB UOffsé¢tl v3[[T1] _40l.96 dBm A
2.50195691 GHz
20 — 4
2.46696693 GHz
0 V2 IIT1] -43(.01 dBm
2.48350000 GHz
1
0 (I | 4 1 Y 1
-10
720—01 -18[. 72 dBm b
-30
-40 \IM | 3
\
-50
-B60
-68.8
Center 2.4835 GHz & MHz/ Span 60 MHz

Comment A: Band-edge at ch1l (EC365) 802.11g
Date: 29.APR.2005 15:33:43
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7.2 Band-edge (Radiated method)

Test Mode: 802.11b (DSSS M odulation) oper ating mode

®

B £

“HEW 1 MH= Marker 2 [T
*WBW 1 MH=z T3.33 dBnv
113 dBpv Rttt 0O 4B SWT 5 m= 2. 344280000 GHzZ

=110

Offset 16|dE Merker 1 [T1

=105

=100

e

AN

75

=7

65

Start 2.31 GH= 11.5 MH=/ Stop 2.425 GH=z

Comment : Band-Edge at chl Fl=23230MH=

Commant :
Date:

FPeak external ATT=1&gdB (EC371/EC353) BOZ.1llb
Z2.MAY. 2005 11:08:57
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<§;> *REW 1 MH=z Markar 1
*VEWN 10 Hz

Raef 100 4dBpvV vatt 0 4B SWT 29 s 2.4125330000 &

100 Offhat 10| dE Murked X
RO [E2 ASpy

| o | wwEnmabee e n
L P
CLEHE | an

Il‘I-J.F
&5 TOE
20

-55
0l 54 dEpiv— SN N _.._.7,‘__.._. ___________ B I
- 135
50 |
Btart 2.31 &SH= 11.5 MH=z/ Stop 2.425 GHz

Caomment : Band-Edge at chl F1=2390MH=
Comment: AV external ATT=10d4dB (EC3T1/EC353) 802.11b
Date: 2.MAY, 2005 11:11:02
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® *EEW 1 MH=z Markes T1
*VBEW 1 MH= Tz P AR

Bef 113 dBuV Rttt 0 dB SHT 2.5 ma
Offket 16|dE E Marker| 1 (71
o |

L 110 A . CIETE T S
w\ : BTSRRI | = |

-
\ LWI
\ TOF

1 PH
HAXH

=T 5 = —
D1 7d dBR Y e— ..,'I —= -----—-I
LT
= 1-.1
Start Z.452 GH=z 4.8 MH=z/ Stop 2.5 GH=z

Comment : Band-Edge at chll F1=2483.5MH=z
Comment : Peak external ATT=16dB (EC3T71/EC353) B802.1lb
Date: Z2.MAY.2005 10:59:42
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® *BEW 1 MHz Marker o [T1 I
*VBW 10 Hz

Bef 100 dBpv *Bit o dB SWT 12 s oLt F G 4000
100 offpet 10| dB Markar| 1 [T
= .
1 Pl
ADCH
=5
| LV
-B5 TOF
B0

E5 II"

B \Van

—— vl R g — . ."‘s-..._:__ I
=5 -

50

Start 2.452 GH=z 4.8 MH=z/ Stop 2.5 GHz

Commeant: Band-Edge at chll Fl=24B3.5MH=z
Comment: AV external ATT=10d4BE (EC3IT1/EC353) 802,11k
Data: 2.MRY.2005 11:02:14
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Test Mode: 802.11g (OFDM M odulation) operating mode

@ “BEW 1 MHz
TVEW 1 MH=

Fef 113 dBEpv “att O ds SWT 5 ms

Report No.: EME-050365
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QffEet  16|dB

Hlarker

—110

Bl oS

F100

LWL

\ TOF

oo

=25

| 55

Start Z.31 GH=z 11.5 MH=z/

Comment : Band-Edge at chl Fl=2350MH=z

Comment : Peak external ATT=16dB (EC371/EC353) 802.11g

Date: Z.MAY. 2005 11:07:39

Stop 2.425 GH=
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@) SREW 1 MHz  Marker o [T1
*VEW 10 H= =%, 05 4B

Ref 100 dBpV “ATt 0O dB SWT 29 = 2,331
100 Offket  10(ds T e ke 1
L o5 s

LWL

-B5 ThF

L 75

I—?E

—55

5d i-_ﬁ-fp"-.'--- ___F,l_]_‘_____._,—;j_"”.“ . ‘I\_.\

S0 |

Start 2.31 GHz 11.3 MHz/ Stop 2.425 GHz

Comment : Band-Edge at chl Fl=2330MH=
Comment: AV external ATT=10d4E (EC371/EC353) BDZ.llg
Date: Z.MAY. 2005 11:13:43
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® *REW 1 MHz Marker 2 [TL )
1VE‘W l HHZ- =hr s 24

FEef 113 dBpv *Rtt 0 dB SWT 2.5 ms Z.ABRYAOONN SHE

Offgpet 1&|dE Mark=arf 1 [T1
110 F Bty
1 FH=z
= | W

\

[ L= =y (i N . N 3
s 'I"I"
|
Start 2.452 GH=z 4.8 MH=zZ/S Stop 2.5 GH=

Coanmnt r Band=Kdge 460 ohll Fl=Z483, SMH=z
Caomment: Peak external ATT=16dB (EC3T71/EC353) 802.11g
Date: 2.MARY. 2005 11:04:36



N2 d ETL SEMKO

FCCID. : MQ4WAP253

® *REW 1 MHz
*VEW 10 Hz

=t 100 4depv *ALT 0 dB SEWT 12 5

Report No.: EME-050365
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100 2ffget 10| dE

o

';.'.\. ::"

&
b
o

Lan

| &5

LTS

65

=60

T <1

01 5d RPN — — e b}

50 i

Start 2.452 GHz 4.8 MHz/

Crarmnenit ;. Band-Edge at chll Fl=2483, SMHz
Comment: AV extaernal ATT=10dE (EC371/EC353) BOZ.1llyg
Date: 2.MAY, 2005 11:03:32

Stop 2.5 GH=z

TOF
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8. Power Line Conducted Emission test §FCC 15.207

8.1 Oper ating environment
Temperature: 23

Relative Humidity: 60 %
Atmospheric Pressure 1023  hPa

8.2 Test setup & procedure

wireless
AC Power [\T
LISN 1 EUT Peripherals LISN 2
EMI wireless
Receiver [\T AC Power
Notebook PC

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “ Conducted set-up photo.pdf”.
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8.3 Emission limit

Freg. Conducted Limit (dBuV)
(MHz) QP Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

* Decreases with the logarithm of the frequency.

8.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is 2.6 dB.
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8.5 Power Line Conducted Emission test data

The test was performed the 802.11b and 802.11g normal operating modes, the worst case was
occurred at 802.11g normal operating mode.

Phase: Line
Model No.: WAP252
Worst Case: 802.11g Normal operating mode
Corr. Lewel Limit Laveal Limit Margin
Frequency Factor Qp Qp AW Ay (dE)

(MH= ) (dE) [ dBEu) [ dBEu) [ dBuY) [ dBEualr) Op A
o.151 o.10 49 _10 6593 231z EE_93 -16.83 -32_.81
0O.z58 o.10 45 _E& &1_E57 3717 E1_E7 -15.5%% -14_40
0.433 o.1lo 41.00 E7.E0 14.21 47 .20 -1&. 20 -3Z.939
o.7z8 o.10 2510 E&._ 00 & 53 400 —E0.30 -39_4zZ
1.24%9 o.10 8. 320 E&._ 00 Z.78 4500 —E7.70 -43_ZZ

Z0.811 o.83 a0.87 &0_ 00 Za._03 Eo_oo -£9.13 -Z1.97
Remark:

1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) —Limit (dBuV)

- Level (dBuv) Date: Z005.04-29 Time: 17:44:41

Fregquency (MHz)
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Phase: Neutral
Model No.: WAP252
Test Condition: 802.11g Normal operating mode
Corr. Levyel Limit Level Limit Margin
Frequency Factor Qp Qp AW Ay (dE )
({MH= ) (dE) {dBuW ) {dABuY ) [ dBEuaW ) [ dBEual ) Qp Ay
0.151 o.1a 4395 &E_93 P LE_323 -16.5%5 -33.01
0.z5& o.10 45, 26 &l_ L0 507 Ll1_E0 -l6.z4 -1E5_43
0. 435 o.10 39,40 L1z 14._14 47._13 -17.73 -3z.939
o_73a o.10 3376 E&_ 00 &_10 d4&_ 00 —ZEZ.24 -329_30
1._Z43 a.10 2764 E&_ 00 Z.51 4500 -Z8.36 -43_49
Z0._ 808 0.62 3Z._60 &0._ 00 Z9_Z0 EO_oo -z7.40 -Z0_80
Remark:

1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

i Level (dBuv) Date: Z005-04-29 Time: 17:47:02

Frequency (MHz)



